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(57) 

fc, #BE@8§9 5CJ: OftftlalBl 1 0 Six* m 

agmff^#E-ri». ft»@8si 1 outy-Miws 1 

a^AflSflSfi-^fcJStT. KW VfI^H86 1 




r 1 



fettflMS^fttt^iii^a***-? h y •/ ?x«KE 
friey- h«^J^>Aa3*x*tt*fcJE&TinBFU 

4 ym^m^h<r>"f s J^ivsk^.m^ifi^tiLttii, k* 
e«»niBs<oai*(=BtT***if a c t «r»«f:-r 6 

[M*JB2] fT^«^IUK«I0SSS*X/i2a<?5'f>' 

eibt** z t &nmt-t&mpx 2 t=iatto«* 
us. 

tti^s «**»*«-& fi#»RiiiK*«;u tm^M 
immi.wssm*^frk<nf&hfiy- h teuaas *ut 

*S8t<7> HH vmW&t s Witt?- Y<M*T®.frh<F>1&t 

^"fiiss^ni.sc-? n y 7x#£EM£*x*:*i^ai^ 
Buie^a^f*9tBina^'-hfi^ia*^A^3*t6 

6«j#0S8k. 

UE»»ISIBK«»&S*i*«aWKES:#E-r*#ffil3K 

Miey-h^-^i8* i ^A*$*i6fi-^t(5tTfneHw 

$*x&mi!SS££#EU mrfST^/MMSm^cJEt 
*:S&^£*T9 .1 k ^mSk^gt^gS^fBii:* 
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i m&m 9 ] mi&ftw\s%v>nin job t r «*«fic 
c i o ] fltne«E@&fc: j: o #e $ *ifc*ara 

*:?cOL# irMWEE* aoifcWE J: 9iSv^ fc fcWRfc 
[000 1] 

[0002] 

h. t^&m*iz]&ixm?mm<7>>mit. mam. % 
i>. 

[0003] m7 iz^mizm^m^^msco-m^ 
wm<7>®mffif$mz^. (T-mm) ±tz. 

Y- hft-^H 5 1. HW 6 1 k *>'2tll LTJB 

f£$*lTfc9. ^W3cHSSi5mcM«^5 1 , 6 1 tc 

T6 5W-X1 1 s<±?g B a a2 lCOa*m«i8 0Kjggg 
$*XT^6. 

[0004] ^m«i8 0comS2r 1 7 
Z<7)mm®S.8 5CO— 13(7)^8 61ZTFT 6 5<7)V- 

i sKSfasfu ffi^ms8 7tc(i#^®^c 

[0005] ^CT*. Y- hfl-^H 5 1 {C^3cft^-* { En 
SD$*x6k. TFT6 5{i5j->-«©k=5r9. KHVl 

^6 1 A^r^-o^«fi^^sfiS8 oicejg^ 

*L6k*tc. S8fi^*8 5^«^3*x6. ^m€i8 0 

tcEnsn?*L^B*®fi^mffi*w B 2 i^6naa?ii. 

WJ±lzmtxm&2 1 *<E(6]-r6- k(cJ: 9?S B B B ^5: 
i#6wk* 5 T'SS. 

[00 06] Lt*i-)t, iSB^. lf±a«l3P^< 
^nSrtf^. C k 6 . frfrhmSk^k^mizWitW 

tji^m^^^srr^^^-yf-yoss^k l 

T. Kmffi<7)®«^^-r6^k(C=5rS. 
[0007] L^L^j^^. ±M Lfzm&nWL&mTFm. 

mza^x^ m±w&$:$tt-t&m£x-*>'>xi>. m 
m^m^-th^tmmz. ^^i^t-tft6 5$t 



r 



XytfMlzLX, tt««-tSr««*M*fc:IW8a*-r 

[0008] 56aEfi#atfl!»««WOBi6 
«#t*£^4jfcab^F54^ISB,. atfF94' *EIB 

[00 09] ^il^LT. #SbSBS£*?T-4 
l^t'J SrfiS^J^?8[ft^^S^ra¥8 - 1 9 4 2 0 

yA-^INVl, I N V 2 $:IE!l§M$ it?zJ&C0Jt ^ 

[00 10] ZZX\ vtmx^viztimzti 

#ssta vref t su^ms sot ^raojgfitffi* saw l . 

fll(cttX8E(i*VcoinS:A*"f*. *^Sl#HSLt. » 

[0011] ±a^L^j:3tc. T^*;w^m^£s«f 

[00 12] 

H5R3HRTFT6 5<0V-* 1 1 s# >"l (o^) j V 
<^"C**), ^>'A'-^iNVi^y-Ki:rH 

[00 13] ^^flM*BBB*»fe, iWBEIRiOFH^ 

r Hj <0#*&A£frd*&. -f W<-? I N V 2 ON 

XdlZ. HP^f yff^tS6 1-TFT6 5-N?^r*/U 
ST F T<^BT'«iS#SHi* . ^£ 9 . r H j l^/U 

[0014] ZZX\ *H j (O'r-fZlEftlzmZ&tS 
fzthlZte. TFT6 5W-Xlls^M^WlN 

IftUttttt^tf* IMZcnmmm&tftt-fhtzMzT 
FT6 1 1 s«Tltt^3i)Wfc 

[0015] *,it\ ±j^ftzmJkthtzMz\r&<n 
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CD^SPEIK*^ F W y«6 1 r H j U^/P 

0IITFT6 5CO*>&tjLi:Tlf&tzMzy-hm^ 
toSlimiRZtiKmfMEttK-t&fr* TFT65 

[0016] L«»L&*f&« CD«>MB0»O1W1BB&& S 

tfhh. (z>&y-h\<7>i;«nnmW£<?)±ft. tft 

imxjwmidu mm<offlLmvv^x*(?)i"( r^ham 

[0017] *«HBtt. a^HStCx^^/W^x-^ 
Sr«»Tftfc«>^)X^-r-{ 'y?ax*yS:ffl£fc**il 

4. 

[00 18] 

[fSS£B?&^££^#K] *W«l^3*i4W!H*> 

[0019] -t%*>*> . *5£W<7>m 1 (Vffif&li. mwit 

F $H £ 3£Hi- & ^TfoKcffia £ tttzW&cO F W 
. STfE^- hiE'tmfr^j^mmzX *)M1RZtih 

f y *y ^x«tcffis^ft^^^a^^ 

A*£ix&fl#WStTli?ieFlM yfi-^H^^Ox^ 

"TSfffflgBfcfcfll*.. ttlE«»HI»^aj*fc:iEtT» 
[0020] 3&**«*fcJ:*itf . «»HI»fc:ttlW& 

s*gwc«<R5eu m^^wom^mz^n^ 

-rht&tz. ffimmMtimzzttfx'ph. 
[0021] ±ta»*fc i/uf . Mxas?*^ «: 

[0022] ±iB«fi£t3*5v^T. m^nmmiJE3m 
®ffim z mz&'miz-tz>zLttfx"£&. trz. ^a- 

-^0B«ii&"WMI*<t<ofc*!>»cttCMO SI>( yA- 
[0023] *^±ie««^i3V%T. H5IB«^l5]B^)ai 
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fi^sttRss&^iiiss^as: mkthtz *hx$> & . 

[00 24] JEfc. ±E«*^*3^T. Buie^EIUKtz 

[00 251 4*:. **IH^a^Bai^««l*att. X 
?Mi ?;M*fcE«3iifc*HW*k . friaa^is* 

b^z^<n^i^9 ^mm^%wthm^m^t . m 

Sr «* « «^ib wih»»»*=*5 v *t „ may- b m^r 
mfrbAJiztiz m^zm t t luie k v a > fi^taa* 

[0026] J: titt . 3KS»EIB^0-r 

[00 27] 

Tf^mz-o^xmmr^ .muzmi c?>9mj&mtzi&& 

[0028] tmrni&L ioic, ^fi^csja-f &y 
-hh'7^<5o (c»ik$ titzmvoy- bm*m s i 

[00 29] HU>f yfi#»6 1 (Ctt. FUJybyJ 
tciSCT. fyr'jy/h^y^spi, SP2, 

S Pn^yl, ^-^(1^6 
[0030] jKAX*^<*Jl' 1 0 0(4. hfi#iK5 

200*7h'J -/7;Mft-E»3ftT1Jij£SfiT^£. 
[0031 ] KIT. a^Hm2 0 O^PBBSrflWMzoo 

TBM«. y-bft^5 1 1 >m*m6 ICO 



TFT4 1. 4 2<OpKWy(4FW VfI*H86 1£ 

k#&:. *ft^wy-MiisB^«*H» 

8 8fc«»3*VT:^*. TFT41. 4214. BBjMIR 
ft^tS8 83&»fe^>EIBW!«*6:J6fcTV^*u& 1 — 

*fc. f^-t^>ct9t;[H]BMtl?[HlB4 0i:« 
£j£LT. Pf t*;HTFT4 4&l^Nf -v*;HT 
FT4 5 0B»fll@B4 3#l&lt£;ixT^&, 
[00 3 2] CltUCiO. f^-f^T-fu^^K^-H 

H&tKci. BIB»RBIB4 0«zH»Lr. N*-* 
*;HTFT7 iat/Nf-v*;HTFT7 2*>$>flU> 
■*1!1I?EIB7 0**Ei1S*1TV^. TFT7 1 . 72 
(4^n-r<10BaHRigB4OcOTFT4 1 . 4 2h®] 
GSSSSfi&kftfc* «i6^wy-hteliy-Mf* 
»5 l**»3iVO*ft. TFT7 1 , 7 2(4y-hfl 

-snrs ifr^co^m^zmtTmj3tfmmz*>~t& 

idlzmf&ZtiX^h. 

[00 3 3] £tz. T^u yvk&m^- £ fcft-t h tzthcr> 
H86liTFT7 KOV-X1 1 sfcJSRSilTV* 

ffi^<7)mffi8 7(4fta^aa§a^8 1 

ft. tUT*W±Vsciffl&ZtlX\^h. TFT 7 ICO 
?-Yim^XT+u7mm^ififSL&2 1 fcWJDSil 
h k . 1 ^ < -;l^HJ«IB«»$ix*tWU«r 

£>3rV^>\ Ma a B 2 l^T14^coft-tomE(4^^ji 
fck*>C»*fc«TLTL4 3. ^?^&k. S^O^> 

[0034] ^^0ffiK)^fi8 5 k ?g B B a 2 1 k OSiCii. 
0BMK0B4 3cOP^+*/WMTFT4 4 3&<K*t^ 

ft. ®BS*R0B4 0COTFT4 l kmmz*y*yt 

zxotzffiigLztix^h. &tz. mmmmmm oot 

FT 7 2kJSB a H 2 l^a*m=ffi8 0k<iOR|m4. 
Bl 10. {I^SMREIBI 2 0^»*tfe*iTV^. 
[0035] ft^lUBl 10(4. IE»aS<lfc2oco>f 
yA-^m^^o, ■f> ; ^;U2ffiS:«^-r^x^f' 

mmfmnMt<vfzfrmnmmwitf&% ^cmosi 

[0036] 4fc. m*m$WK 1 2 0(4. SAB1B 1 

i ofrk<Dm^z&txm^£Mm-z>®8&x'3>^x. 

2^<DUt^^)UmTFTl 2 1 % 12 2T'^^ixT 
OS. TFT121, 1 2 2C0y— h(C(4^0Bl 1 
0 frh connate m^i fi#^xix -fix W Jn Zixx^h?) 
X\ TFT12K i2 2imnmz^y^y-th. 

[00 37] ZZX\ TFT1 2 2tf*y~rZ>t&ffl& 
®m*7 (fl#B) 3WB«3*U TFT12 1#*yt6 
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jgS?H»4 3C0TFT4 5«r^LT. ftA2 HC*E£ 

EWnrr & 8 o frc«t& a <t & . 
[0038] ?i?9iVWr^- Ymzt$wz . —SERB 

WN-^llI»^ttttS<i&«jB«EVDDSrr-^»*a 
*JffllH+li. fitftdlKi 1 0 #r-* 
B*«+*«E (Hitf3V) fcl»W*fcftfc* -r- 

(ffi±mt&cr>^) zfromgiiz^^ 

[0 0 3 9] ,I<Db£. miimJEVDDti:. fl»A. B<7) 
4tHf>tEtTFTl 2 1 . 12 2^l§^ilffi 
(Vt) MnifcrnBEiOWv^mEiTWEi-iii:** 

#SU*. VDD > Vt + max(fl^A, 

^Cii, TFT121, 1 2 2tCioTfi-^A, B£l/ 
^/MST-T & i fc «r < 8 0 & - 

[ 0 0 4 0 ] mz. ?CA"*H' 1 0 OcOjgfflSBtcov* 
TSMfrT* t . }R H V^H 0 Ocoffeiltt^ lOtli 
85ffiK^#^HIKS«9 0C*1 ^*/WSHMBL S I 

/HBKfflLS I 9 l^feStt^^-hfl-^STV^y- 

KIM yF9-fX6 0fcA*S*l*. afcttflMl-^tf^f 
-?I86 21,zAJl$tlZ>. 
[0041]^, *MW08&g*£9 0 

&«WffiVDDSr#ff-r&fc^O»EEI»9 5*«Kl*£ 

[0 0 4 2] ?4 $y^yha-7 (^HtS) 
fe^SSHfflfi-f-Vsynctca^V^TiCOli-^VeiidSrff 
SittR«!«#Vsynca**ffl^TtiV^ # 

[00431 02 (c#EI§|R 9 5 CDElS&fli JfiMt^T . 
H2(C*$tvr^ 1 6 0lt »£&*fflH<0»-ni-^Ven 
dtlBtTi«Sa»fffrBH*W"&y V^*^-^ (RingO 
scillator) T'*^o V^S/U— * 1 6 0^ 

fg?U"/?te>f yA'-^^aUnyfytc l . C2 
(7)— mzmuZtix^h* zzx\ 3yfytcu:ai 
Jn^ii-I) ^ o *y 7POK2k a yfytc 2 fc:EMo£*x£ 
?o>y?PCLKl kSVHC^ffifflfc^J: 3 £±124 



[0044] 'J^y^l60WyA 
-^<0«««EttVdd"C*4i:-r6. U:^^T, 9u 
-y ?PCLK 1 &tf ? O >y ?PCLK2<0®Hfc VddT"$>& . 3 
yfyfC lOffitfgfiTFTl 6 UTFT1 6 2<0« 

[0045] ifc. =7yrV1fC2cofl6aB«iTFTl 6 
3fcTFT16 4C0»8USN2fc:tS^Sft.TV^*. 
T\ TFT1 6 lAVTFTl 6 3liN^*/UfflT* 
0. ^<Xfe(7)V-XCii*aaWBEVdd («itf, 3V) 
sWftl&SilTV**. TFTl 6 2WTFT1 64iiP 

f^^sx^o. zix^v-x&mHzmmztix 

[0046] ttWRIBKtJV^T. JWWSNIO* 

T> ffiB^N20«ffi^«»^Vdd*cttK^&fc^ 
COMBIS^JBOTFTI 6 60*R«-MVO** # «I;fx£> 
C0TFT1 6 5SVTFT1 6 6*iwrflfc Nf-^*;W 

[00473 J^Lfc»«^»EliI»^IMP*KW*i 
tfOTcoaOT**. »T«#VendfcKtTUV^* 
isU-9 l 6 0»i«H8lftfP*BIItt-t& . 3>f/tC 

1(:;d7 ?PCLK2A*£PJnS*U 3 >"r 2 ^(±3! 
{4ffl<7)? o >y 7PCLK 1 tfepflDSfl* o 9 D *y 7PCLK2# 
/vf U<;K7)B$ S Sfi^tcJ: 0«8WiN l <7)mfiEti± 
n yfytC l <so«*fit4*«/5N i fcfrtK- 

«Ett2VddT*6. WiUi. Vdd#3 V?*ftB, « 
aWSN lC0mffi{46Vh^^>. ^C0k§. TFT162 
6 3^y^^c7)T\ TFTl 6 2£jiLT#JE 
Sixfc«E6 V^lBEVPPfc LTm^i$ix^o 
[ 0 0 4 8 ] mz „ ^ n v ^ PaK2^'o t> 

9 O »y ^PCLKl^V\>f P^;MZ^^±*^ h % 

o«a,*N 2coftflE*i±#-r&. 3 yfytc 

»abSN2<0«flEtt2VddT*&. 
Vdd#3VT25ntf. *«jftNl<0«£E«6V 
h^r^>. dix(zj:0. TFTl 6 2^1 6 3(^7 

TFTl 6 l&l/l bAif^^th. ~tht. mM 
jSNlco«E*iBWdd(3V>^HS. R^tc. TFT 
1 6 4£MLT#ESftfcmEE6V#mffVPPi: LT* 

^a^^>. ±iE^o»f^ *)mztihzt\,z&*), mm 

«BEVdd**#BESn. HEVPPh LTaj^jS<l&. 
[ 0 0 4 9 ] m 3 (4^®fI-^^^0»<^0B^0T' 
$>£o -y^SWl^^FP2(fflkS^Sil^i:A^ 
^TD i nKA*5^nt'7 V cn^r is 9 )Vm&m^ 
&DA zjy;\~? l 3 Otz J: oTT^a^^ft^-^ 
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[00 50] X>f 7fSWl«?P mstc«jo 
**>6k. nt'7 h^xy^/WMRfi-9^«itf»±ffl 

[00 51 ]**:, HlJbSH4S:#BllL4:*<A>. ±-& 

( i ) r^o^^- hd*£- 

^-FWSIfl^MDfcJEt't. T^n^«jj^-F#*H 
T r -^m^6 2Cir^n^^fi^a5 
*S<ifctt!Bfc:RfeS*L6i:*fc:. [IJBiMJRfi^ilS 8 8 
# r Lj h&O, 0KS«®K4O. 4 

l . 4 4&*yth. 

[0 0 5 2] ttz. 7k¥X^-hfi^STH^S^<^ 

[0053] ttz. mmxf-bimsTvizm^ 

^CJEtT. TFT7 lW*>"t&t. 

6 l*^7tP/«flI-tS i g^li8 0t:ga 

0(cB3JpSn^Bs«fi^«EE^fflE H H B 2 1 izmuZti. * 
[0 0 54] w^T^o^ftj^E-KTIi. V)Vfjv- 

(mm^^^h^zw&xhh. tztzt. Mum 

BS^90<0LS I 9 1 . #F^A5 0. 60tC(i^ 
( 2 ) x^/WSI^t-F 

^-F^&ft^MDfcjEtT. fy^/^-K^I 

*$<i6«JBfc:»«S*L4i:*fc:. BRMRfi*H8 8 8 
<0«ffl# r H j t tc 9 . 1 1 0 #»fF5Iffi&« 

JB£*4. &tz. 0»a«(iIB4O. 4 3OTFT4 
1, 4 4^7n^ftlC. TFT4 2. 4 5W^t 

[0055]*^, M-WtG»HHK9 O^^BIlB 

>(A6 Otcx^-Fft-^STV, STH^$ni>o 
ztiizfo tx^-yrvy^m^md^^L. zti^ti 
eo^yy-vy^m^zmtx^-yTOy^hyy^^ 
spi. sp2, spn#ic*yuf^/m* 
^(i-^-si gmr'jy/U^HM ym^e i 

[0056] I«1T^ 1 fi\ W^^ft^-G 1 #Ej«JD2 



S6P1 1. PI 2. -PI n^*TFT#l*¥jt3fc»l 

[0057] ssiff»ufij^)«si*pi lKaa-rs 
i:. ^yyvy^m^spiizx^x^yrvyyLfz 

^"J^iVmm^S ll^HI/^f >-fi-^t86 l^A^S 
fLTTFT7 2^ltfi-fGnaoT*y« 
»(c«r*fc*^!>KW>11*Dl"4«»«*Pl lco« 

[00 58] £<0»§&*B*fc:fcL ft&mfti 1 0C02 

^<nj yj<-?®mz®te2ix&wmwj±vi>mz^ 

®K1 1 0^x-^Srffm-6^.KUHWr«/jNs£i:«BE 

Ltz^yrt-f I NV2^Nft^HTFWyg 
ffijWK<3:4£*£* ^fwW I NVicoLI^I^ 
T#S<ot\ i nv loawjy-F** r Hj 

U^PcOfcSC FU^Vfi-^Dl (=^riy9;umm 

nsi i ) co ^hj u^**satf«^tc. 

B^ffifi^S 1 1 ) co f"Hj U^K^HJEiTff^^k^ 
T#£OT\ y\tyJ/<6 0^comg$)lB\$&cr)mM 

«EE£« 4: BISHKEK 7 0 
*»JW & T F T 7 2 <01M Xi>'\^ Ki^hZt *>*T*§ 
4. 

[0060] «r<7)«^(£]g§ 1 1 or«»s<x/i<i-^ii. 

«*HSWHK1 20(cA^l§ixT. ^Oji-tjS^IllKl 
2 0T«^AX»ifi^BS:aHRLT. **MH«LfclI# 
a^^ffiSOfcrgiJn&fu *<^ftE#ifci&2 ltcWfln 

[006 1] ffi#0B 1 1 0CS»3ftfcf- 

^t:Io'<^ <»jtffi«tf)«l^> £*T3 . *LT. 9 
*a^ffl!BO»T«*Vendfc«tT, #JE0»9 5*« 
iWU «^0B1 1 0(c«J&Sft*«jR«flEVDD3&«# 
E$fl4. ^tl, mSWEVDDli. iS^A, Bcog 
tKV>«BE(cTFTl 2 1 . 1 2 2*>L&^ffitflE (V 

U\ 

[0062] ^il^J;0. TFT121. 1 2 2CJ:o 
Tft^A. BteU<;U{£T^6-££<^mS8 0^ 

4* 

[0063] Srfc. COrS^i'***— K««c«. y 
— F F^M A50MZ/fc:FIW yh'7^f /<6 

L>nmmz±&>&. &n\s\&i 1 otcii^msvDD, 
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2lZ s #fi^AXtfB£HtRE]»l 2o^«t»&-rs. 

[00 64] w*>. ffi^mssi i ot,zzco$m®B&im 
wbevcom (ft-^A) StEpjdl, ftftn^^/n o 

0*V-^»J-*7>f h (NW) Oit&ldfcL fl^AC 

mgk£wm?&teft&3c$imi£ 6ohz) £ep 

LS I 9 1 W±«ff#EpJPSilTt^V^«HRT'*>6, 

[00 6 5] yfi^«6 itfy^ 

mmm^x- m > j #«#ei»i i otcA^six 

^iS^^(i. fl-^atRElKl 2 0tC*J^T»lfiOTFT 
1 2 1Cli r Lj #A*Sft*>£fcfc*&m:«l<?>T 
FT12 1li*7i:4>). ffi^®2OTFT12 2(1 
U r Hj a6«A*S*l6C:i:(C*6<7)T«20TFTl 2 
2(i;:*>'<h3:&,> 

[0 0 66] «#B*raiRSftT»ftfc:«; 

[0067] kim yfi-^186 i ^-rx^/^^fl^-r 

rLj ^«J#E]Bl 1 0£A*S:h.fc*&fc:«* fl^iM 
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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
occurrence of erroneous writing of data into a holding 
circuit 110, to reduce power consumption and to 
provide highly integrated display pixels. 
SOLUTION: In a display device which is provided 
with holding circuits to sustain digital video data for 
display pixels, the power supply voltage supplied to 
the holding circuits 1 10 is set to a minimum level that 
is an absolute minimum for sustaining the data. The 
power supply voltage to be supplied to the circuits 
1 10 is boosted by a boosting circuit 95 after 
completion of the writing. In accordance with the 
signals inputted from gate signal lines 51, digital 
video signals from drain signal lines 61 are written 
into the circuits 110 and the circuits 110 sustain the signals. Displaying is conducted in 
accordance with the signal sustained in the circuits 110. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Two or more gate signal lines arranged in one way on a substrate which is 
provided with the following and characterized by displaying according to an output of said 
holding circuit, A display in which a display pixel to which it is chosen by a scanning signal 
from two or more drain signal lines arranged in the direction which intersects said gate 
signal line, and said gate signal line, and a video signal is supplied from said drain signal 
line has been arranged at matrix form. 

A holding circuit which a digital video signal from said drain signal line is written in 
according to a signal inputted from said gate signal line, and holds this digital video signal. 
A booster circuit which carries out pressure up of the power supply voltage supplied to said 
holding circuit after a write end of said digital video signal. 

[Claim 2]The display according to claim 1, wherein said holding circuit comprises two steps 
of inverter circuits by which positive feedback was carried out. 

[Claim 3]The display according to claim 2, wherein said inverter circuit is a CMOS type 
inverter circuit. 

[Claim 4]The display according to claim 1, wherein it has a signal selection circuit which 
chooses a signal supplied to a display electrode according to an output of said holding 
circuit and this signal selection circuit comprises two or more thin film transistors by which a 
signal from said holding circuit was impressed to a gate. 

[Claim 5]The display according to claim 4, wherein power supply voltage by which pressure 
up was carried out in said booster circuit is higher than voltage which applied threshold 
voltage of said thin film transistor to a signal supplied to said display electrode. 
[Claim 6]ln a drive method of a display which is provided with the following and displays 
according to an output of said holding circuit, After writing a digital video signal from said 
drain signal line in said holding circuit according to a signal inputted from said gate signal 
line, A drive method of a display which carries out pressure up of the power supply voltage 
supplied to said holding circuit by said booster circuit, and is characterized by performing 
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image display according to said digital video signal. 

Two or more gate signal lines arranged in one way on a substrate. 

Two or more drain signal lines arranged in the direction which intersects said gate line. 

A display pixel to which it is chosen as by a scanning signal from said gate signal line, and 

a video signal is supplied from said drain signal line and which has been arranged at both 

matrix form. 

A holding circuit which a digital video signal from said drain signal line is written in 
according to a signal inputted from said gate signal line in said display pixel, and holds the 
digital video signal, and a booster circuit which carries out pressure up of the power supply 
voltage supplied to said holding circuit. 

[Claim 7]A drive method of the display according to claim 6, wherein said holding circuit 
comprises two steps of inverter circuits by which positive feedback was carried out. 
[Claim 8]A drive method of the display according to claim 7, wherein said inverter circuit is a 
CMOS type inverter circuit. 

[Claim 9]A drive method of the display according to claim 6, wherein it has a signal 
selection circuit which chooses a signal supplied to a display electrode according to an 
output of said holding circuit and this signal selection circuit comprises two or more thin film 
transistors by which a signal from said holding circuit was impressed to a gate. 
[Claim 10]A drive method of the display according to claim 9, wherein power supply voltage 
by which pressure up was carried out in said booster circuit is higher than voltage which 
applied threshold voltage of said thin film transistor to a signal supplied to said display 
electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]About a display and a drive method for the same, this invention is 
used for an especially portable display, and relates to a suitable display and a drive method 
for the same. 
[0002] 

[Description of the Prior Art]ln recent years, the portable display, for example, portable TV, 
the cellular phone, etc. are demanded as market needs. Research and development are 
done briskly that it should correspond to the miniaturization of a display, a weight saving, 
and electrical-power-consumption-saving-ization according to this demand. 
[0003]The circuitry figure of one display pixel of the liquid crystal display concerning a 
conventional example is shown in drawing 7 . On the insulating substrate (un-illustrating), 
the gate signal line 51 and the drain signal line 61 cross, and are formed, and pixel 
selection TFT65 connected to both the signal wires 51 and 61 near [ the ] the intersection is 
provided. The sauce 1 1s of TFT65 is connected to the display electrode 80 of the liquid 
crystal 21. 

[0004]The auxiliary capacity 85 for holding the voltage of the display electrode 80 1 field 
period is formed, one terminal 86 of this auxiliary capacity 85 is connected to the sauce 11s 
of TFT65, and potential common to each display pixel is impressed to the electrode 87 of 
another side. 

[0005]Here, if a scanning signal is impressed to the gate signal line 51, TFT65 will be in an 
ON state, and an analog video signal will be transmitted to the display electrode 80 from 
the drain signal line 61, and it will be held at the auxiliary capacity 85. When the video- 
signal voltage impressed to the display electrode 80 is impressed to the liquid crystal 21 
and the liquid crystal 21 carries out orientation according to the voltage, liquid crystal 
display can be obtained. 

[0006]Therefore, a display can be obtained regardless of video and a still picture. When 
displaying a still picture on this liquid crystal display, the picture of a dry cell will be 
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displayed as a residual quantity display of the battery for driving a cellular phone, for 
example on a part of liquid crystal display section of a cellular phone. 
[0007]However, in the liquid crystal display of composition of having mentioned above, 
even if it was a case where a still picture was displayed, like the case where video is 
displayed, TFT65 needed to be made into the ON state with the scanning signal, and the 
video signal needed to be re-written in each display pixel. 

[0008]Therefore, the external LSI which generates the various signals for controlling the 
operation timing of the driver circuit for generating driving signals, such as a scanning 
signal and a video signal, and a driver circuit consumed always big electric power in order 
to always operate. For this reason, in a cellular phone provided only with the limited power 
supply, there was a fault that that available time became short. 

[0009]On the other hand, the liquid crystal display which equipped each display pixel with 
the static type memory is indicated by JP,8-194205,A. If some of the gazettes are quoted 
and explained, this liquid crystal display will reduce power consumption by using as a 
holding circuit of a digital video signal, the memory, i.e., the static type memory, of the form 
to which positive feedback of two-step inverter INV1 and INV2 was carried out, as shown in 
drawing 8 . 

[0010]Here, according to the binary digital video signal held at the static type memory, the 
switch element 24 controls the resistance between the reference line Vref and the display 
electrode 80, and is adjusting the bias shape voice of the liquid crystal 21. On the other 
hand, AC signal Vcom is inputted into a common electrode. If this device does not have 
change in a display image like a still picture on an ideal, the refreshment to a memory is 
unnecessary. 

[0011]As mentioned above, in the liquid crystal display provided with the static type 
memory for holding a digital video signal, the still picture of a low gradient is displayed and 
it is suitable for reducing power consumption. 
[0012] 

[Problem(s) to be Solved by the lnvention]However, the liquid crystal display of composition 
of having mentioned above had the following problems. It explains referring to drawing 9 for 
this problem. Now, the sauce 1 1s of pixel selection TFT65 is the "L (low)" level, and it is 
assumed that the "H (high)" level is held at the output node of inverter INV1 . 
[0013]Since one [ N channel type TFT of inverter INV2 ] when outputting "H" to the drain 
signal line 61 and writing "H" in a static type memory from an external circuit from this 
holding state, As the dashed line of a figure shows, current flows in the course of drain 
signal line 61 ->TFT65 -> N channel type TFT. That is, hauling **** of the "H" level and the 
"L" level happens, and there is a possibility that erroneous write may arise due to the fall of 
"H." 

[0014]Here, in order to write in the data of "H" normally, the conditions that the sauce 1 1s of 
TFT65 makes it higher than the threshold voltage of inverter INV1 must be satisfied, but 
since the above-mentioned current route exists, there is a possibility that the sauce 1 1s of 
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TFT65 may fall. 

[0015]So, the following measure can be considered in order to satisfy the above-mentioned 
conditions. 

** Make high voltage of the "H" level supplied to the drain wire 61 from an external circuit. 
** In order to lower the on resistance of pixel TFT65, make high voltage when the gate 
signal line 51 is chosen, or enlarge channel width of TFT65. 

[0016]However, since the power supply voltage of an external circuit rises, ** has the fault 
that power consumption will increase and carry out. ** The rise of the power supply voltage 
of a gate driver and TFT size increase, and there is a fault that the layout in the fine pitch of 
a pixel becomes difficult. 

[0017]ln the display which equipped the display pixel with the static type memory for 
holding digital image data, this invention prevents the erroneous write of the data to the 
static type memory concerned, and it provides the display which enabled the detailed layout 
of low power consumption and a pixel. 
[0018] 

[Means for Solving the Problem]lt will be as follows if an outline of the main things is 
explained among inventions indicated by this application. 

[0019]Namely, two or more gate signal lines with which the 1st composition of this invention 
has been arranged in one way on a substrate, Two or more drain signal lines arranged in 
the direction which intersects said gate line, In a display in which a display pixel to which it 
is chosen by a scanning signal from said gate signal line, and a video signal is supplied 
from said drain signal line has been arranged at matrix form, A holding circuit which a 
digital video signal from said drain signal line is written in according to a signal which is 
arranged in said display pixel and inputted from said gate signal line, and holds the digital 
video signal, After a write end of said digital video signal, it has a booster circuit which 
carries out pressure up of the power supply voltage supplied to said holding circuit, and 
displays according to an output of said holding circuit. 

[0020]According to this composition, write in power supply voltage supplied to a holding 
circuit, and sometimes, Since it sets up low, and it can set up highly to such an extent that a 
good picture is acquired at the time of a display after writing to such an extent that a digital 
video signal can be held, erroneous write of a digital video signal to the holding circuit 
concerned is prevented, and low power consumption can be attained. 
[0021]according to the above-mentioned composition, since a pixel selection element can 
be made small, a detailed layout of a pixel is performed — it becomes possible. 
[0022]ln the above-mentioned composition, said holding circuit can make the number of 
circuit elements the minimum by constituting from two steps of inverter circuits by which 
positive feedback was carried out. As for an inverter circuit, for low power consumption, it is 
desirable that it is a CMOS type inverter. 

[0023]ln the above-mentioned composition, it has a signal selection circuit which chooses a 
signal supplied to a display electrode according to an output of said holding circuit, and this 
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signal selection circuit comprises two or more thin film transistors by which a signal from 
said holding circuit was impressed to a gate. A display according to an output of a holding 
circuit is enabled, and it is for reducing the number of circuit elements of a signal selection 
circuit. 

[0024]ln the above-mentioned composition, power supply voltage by which pressure up 
was carried out in said booster circuit is higher than voltage which applied threshold voltage 
of said thin film transistor to a signal supplied to said display electrode. Since a signal 
supplied to a display electrode is prevented from falling by this, good image display with 
sufficient contrast can be obtained. 

[0025]Two or more gate signal lines with which a drive method of a display of this invention 
has been arranged in one way on a substrate, Two or more drain signal lines arranged in 
the direction which intersects said gate line, A display pixel to which it is chosen as by a 
scanning signal from said gate signal line, and a video signal is supplied from said drain 
signal line and which has been arranged at both matrix form, A holding circuit which a 
digital video signal from said drain signal line is written in according to a signal inputted 
from said gate signal line in said display pixel, and holds the digital video signal, In a drive 
method of a display provided with a booster circuit which carries out pressure up of the 
power supply voltage supplied to said holding circuit, After writing a digital video signal from 
said drain signal line in said holding circuit according to a signal inputted from said gate 
signal line, Pressure up of the power supply voltage supplied to said holding circuit by said 
booster circuit is carried out, and image display is performed according to a digital video 
signal held by said holding circuit. 

[0026]According to this composition, erroneous write of a digital video signal to the holding 

circuit concerned is prevented, and low power consumption can be attained. 

[0027] 

[Embodiment of the lnvention]Next, the display concerning the embodiment of this invention 
is explained. The circuitry figure of the liquid crystal display concerning a 1st embodiment is 
shown in drawing 1 . 

[0028]Two or more gate signal lines 51 connected to the gate driver 50 which supplies a 
scanning signal on the insulating substrate 10 are arranged in one way, and two or more 
drain signal lines 61 are arranged in the direction which intersects these gate signal lines 
51. 

[0029]According to the timing of the sampling pulse outputted from the drain driver 60, and 
the data signal (an analog video signal or a digital video signal) of the data signal line 62 is 
supplied to it. [ the drain signal line 61 ] [ sampling transistor SP1, SP2, --, SPn ] 
[0030]lt is chosen by the scanning signal from the gate signal line 51 , and two or more 
display pixels 200 to which the data signal from the drain signal line 61 is supplied are 
arranged at matrix form, and the liquid crystal display panel 100 is constituted. 
[0031] Hereafter, the detailed composition of the display pixel 200 is explained. Near the 
intersection of the gate signal line 51 and the drain signal line 61, the circuit selection 
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circuitry 40 which comprises P channel type TFT41 and N channel type 42 is formed. 
TFT41 and both the drains of 42 are connected to the drain signal line 61, and both those 
gates are connected to the circuit selection signal line 88. One [ 42 / TFT41 and 42 have 
embraced the circuit selection signal from the circuit selection signal line 88, and / a gap or 
one side ]. The circuit selection circuitry 43 which accomplishes the circuit selection circuitry 
40 and a pair so that it may mention later, and comprises P channel type TFT44 and N 
channel type TFT45 is formed. 

[0032]lt enables this to choose and switch the analog display mode (full color video 
correspondence) and digital display mode (low power consumption, still picture 
correspondence) which are mentioned later. The circuit selection circuitry 40 is adjoined 
and the pixel selection circuit 70 which comprises N channel type TFT71 and N channel 
type TFT72 is arranged. TFT71 and 72 are connected to TFT41 of the circuit selection 
circuitry 40, and 42 and a column, respectively, and the gate signal line 51 is connected to 
both those gates. TFT71 and 72 are constituted so that the one [ both ] according to the 
scanning signal from the gate signal line 51 simultaneously. 

[0033]The auxiliary capacity 85 for holding an analog video signal is formed. One electrode 
86 of the auxiliary capacity 85 is connected to the sauce 11s of TFT71. The electrode 87 of 
another side is connected to the common auxiliary capacity line 81, and the bias voltage 
Vsc is supplied. If the gate of TFT71 opens and an analog video signal is impressed to the 
liquid crystal 21 , one field period of the signal must be held, but the voltage of the signal will 
fall gradually with time progress only with the liquid crystal 21. If it does so, it will appear as 
display unevenness and a good display will no longer be obtained. Then, in order to hold 
one field period of the voltage, the auxiliary capacity 85 is formed. 

[0034]Between this auxiliary capacity 85 and liquid crystal 21 , P channel type TFT44 of the 
circuit selection circuitry 43 is provided, and it is constituted so that it may turn on and off 
simultaneously with TFT41 of the circuit selection circuitry 40. Between TFT72 of the pixel 
selection circuit 70, and the display electrode 80 of the liquid crystal 21, the holding circuit 
110 and the signal selection circuit 120 are formed. 

[0035]The holding circuit 110 comprises two inverter circuits by which positive feedback 
was carried out, and constitutes the static type memory holding a digital binary. Here, as for 
an inverter circuit, it is preferred that it is a CMOS type inverter circuit with little ********** 
because of low power consumption. 

[0036]The signal selection circuit 120 is a circuit which chooses a signal according to the 
signal from the holding circuit 110, and comprises two N channel type TFT121 and 122. 
Since the complementary output signal from the holding circuit 1 10 is impressed to the gate 
of TFT121 and 122, respectively, TFT121 and 122 are complementarily turned on and off. 
[0037]Here, if one [ TFT122 ], an alternating current drive signal (signal B) will be chosen, if 
one [ TFT121 ], the counter electrode signal VCOM (signal A) will be chosen, and the 
display electrode 80 which impresses voltage to the liquid crystal 21 is supplied via TFT45 
of the circuit selection circuitry 43. 
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[0038]At the time of digital display mode, all the dot scans are performed between one 
vertical periods, and the digital image data from the drain signal line 61 is written in the 
holding circuit 110. The power supply voltage VDD supplied to two inverter circuits which 
constitute the holding circuit 110 here during a data writing period, It was set as minimum 
voltage (for example, 3V) required for the holding circuit 1 10 to hold data, and was made to 
carry out pressure up to high tension more after the end of a data writing period about the 
period which performs the display (display of a still picture) based on the data held in the 
holding circuit 110. 

[0039]As for the power supply voltage VDD, at this time, it is preferred to carry out pressure 
up to voltage higher than the voltage which applied the threshold voltage (Vt) of 
TFT121,122 to the highest voltage of the signals A and B. Namely, VDD > Vt+max (the 
signal A, the signal B) It is filling the relation to say. As this VDD, about 8V is suitable. It is 
because the display electrode 80 cannot be supplied, and cannot be charged, without 
carrying out the level fall of the signals A and B by TFT121,122 but the contrast of liquid 
crystal display gets worse, in not filling this relation. 

[0040]Next, explanation of the peripheral circuit of the liquid crystal panel 100 provides 
LSI91 for a panel drive in the external circuit board 90 of another board in the insulating 
substrate 10 of the liquid crystal panel 100. The vertical start signal STV is inputted into the 
gate driver 50 from LSI91 for a panel drive of this external circuit board 90, and level start 
signal STH is inputted into the drain driver 60. A video signal is inputted into the data line 
62. 

[0041 ]The booster circuit 95 for carrying out pressure up of the power supply voltage VDD 
supplied to two inverter circuits which constitute the above-mentioned holding circuit 1 10 to 
the external circuit board 90 is formed. The booster circuit 95 is written in from a timing 
controller (un-illustrating), and starts pressure up based on the terminate signal Vend of a 
period. 

[0042]Although this signal Vend is created based on Vertical Synchronizing signal Vsync 
from the timing controller (un-illustrating) outside, the Vertical Synchronizing signal Vsync 
itself may be used. Although it can choose suitably as the booster circuit 95, a charge pump 
type circuit can be used. 

[0043]The example of circuitry of the booster circuit 95 is shown in drawing 2 . In drawing 2 , 
160 is the ring oscillator (RingOscillator) which starts oscillation operation according to the 
terminate signal Vend of a write-in period. The oscillation clock of this ring oscillator 160 is 
impressed to the capacitor C1 and the end of C2 through the inverter. Here, the number of 
stages of the above-mentioned inverter is determined are mutually set to clock PCLK2 
impressed to the capacitor C1, and clock PCLK1 which are impressed to the capacitor C2 
with an opposite phase. 

[0044]The power supply voltage of the ring oscillator 160 and an inverter presupposes that 
it is Vdd. Therefore, the amplitude of clock PCLK1 and clock PCLK2 is also Vdd. The other 
end of the capacitor C1 is combined with the node N1 of TFT161 and TFT162. 
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[0045]The other end of the capacitor C2 is combined with the node N2 of TFT163 and 
TFT164. Here, TFT161 and TFT163 are N channel types, and the power supply voltage 
Vdd (for example, 3V) is supplied to those sauce. TFT162 and TFT164 are P channel 
types, and those sauce of each other is connected. The voltage VPP by which pressure up 
was carried out is obtained from this common source. 

[0046]ln the initial state, TFT165 for initial setting for setting the voltage of the node N1 to 
the power supply voltage Vdd is provided. Similarly, in the initial state, TFT166 for initial 
setting for setting the voltage of the node N2 to the power supply voltage Vdd is provided. 
Each of these TFT165 and TFT166 is an N channel type, and the power supply voltage 
Vdd is supplied to those gates and sauce. 

[0047]lt will be as follows if operation of the booster circuit of composition of having 
mentioned above is explained. If the ring oscillator 160 starts oscillation operation 
according to the terminate signal Vend, clock PCLK2 will be impressed to the capacitor C1 , 
and clock PCLK1 of an opposite phase will be impressed to the capacitor C2. When clock 
PCLK2 is high-level, the voltage of the node N1 rises by capacitive coupling. If the capacity 
value of the capacitor C1 is larger than the capacity value of the parasitic capacitance 
which accompanies the node N1 enough, the voltage of the node N1 is 2Vdd. For example, 
if Vdd is 3V, the voltage of the node N1 will be set to 6V. Since the one [ TFT1 62 and 1 63 ] 
at this time, the voltage 6V by which pressure up was carried out through TFT162 is 
outputted as the voltage VPP. 

[0048]Next, if clock PCLK2 falls to a low level and clock PCLK1 rises high-level, the voltage 
of the node N2 will rise by capacitive coupling. If the capacity value of the capacitor C2 is 
larger than the capacity value of the parasitic capacitance which accompanies the node N2 
enough, the voltage of the node N2 is 2Vdd. For example, if Vdd is 3V, the voltage of the 
node N1 will be set to 6V. Thereby, one [ 163 / TFT162 and 163 turn off and / TFT161 and 
164 ]. Then, the voltage of the node N1 returns to Vdd (3V) again. Simultaneously, the 
voltage 6V by which pressure up was carried out through TFT164 is outputted as the 
voltage VPP. By repeating the above-mentioned operation, pressure up of the power 
supply voltage Vdd is carried out, and it is outputted as the voltage VPP. 
[00491 Drawing 3 is a circuitry figure of the switch circuit of a video signal. If switch SW1 is 
connected the terminal P2 side, after the digital video signal of n bit inputted from the input 
terminal Din is changed into an analog video signal by DA converter 130, it will be outputted 
to the data line 62. 

[0050]On the other hand, if switch SW1 switches to the terminal P1 side, the most 
significant bit of the digital video signal of n bit will be outputted to the data line 62. The 
change of switch SW1 is performed according to mode switching signal MD which controls 
the change of analog display mode and the digital display mode of low-power-consumption 
correspondence. 

[0051]Next, the drive method of the display of composition of having mentioned above is 
explained, referring to drawing 1 thru/or drawing 4 . Drawing 4 is a timing diagram when a 
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liquid crystal display is chosen as digital display mode. 

(1) One [ if analog display mode is chosen according to mode switching signal MD in the 
case of analog display mode, it will be set as the state where an analog video signal is 
outputted to the data signal line 62, and / the circuit selection signal line 88 is set to "L", 
and / TFT41 of the circuit selection circuitries 40 and 43, and 44 ]. 

[0052]And the analog video signal of the data signal line 62 is supplied to the drain signal 
line 61. [ according to the sampling signal based on level start signal STH ] [ sampling 
transistor SP ] 

[0053]Based on the vertical start signal STV, a scanning signal is supplied to the gate 
signal line 51. If the one [ TFT71 ] according to a scanning signal, the analog video signal 
Sig will be transmitted to the display electrode 80 from the drain signal line 61 , and it is held 
at the auxiliary capacity 85. When the video-signal voltage impressed to the display 
electrode 80 is impressed to the liquid crystal 21 and the liquid crystal 21 carries out 
orientation according to the voltage, liquid crystal display can be obtained. 
[0054]ln this analog display mode, it is suitable to display full color video. However, since 
they are driven to LSI91 of the external circuit board 90, and each drivers 50 and 60, 
electric power is consumed continuously. 

(2) If digital display mode is chosen according to digital display mode mode switching signal 
MD, it will be set as the state where a digital video signal is outputted to the data signal line 
62, and the potential of the circuit selection signal line 88 is set to "H", and operation of the 
holding circuit 1 10 is attained. One [ TFT41 of the circuit selection circuitries 40 and 43 and 
44 turn off, and / TFT42 and 45 ]. 

[0055]Start signal STV and STH are inputted into the gate driver 50 and the drain driver 60 
from LSI91 for a panel drive of the external circuit board 90. According to it, a sampling 
signal occurs one by one, in order, the digital video signal Sig is sampled, and each drain 
signal line 61 is supplied. [ according to each sampling signal ] [ sampling transistor SP1, 
SP2, --, SPn ] 

[0056]The gate signal line 51 with which the 1st line G1, i.e., a scanning signal, is 
impressed here is explained. First, one [ each TFT (each display pixel P1 1 connected to the 
gate signal line 51 by the scanning signal G1, P12, -P1n) / one horizontal scanning 
period ]. 

[0057]lf the 1st line display pixel P11 of the 1st row is observed, the digital video signal S11 
sampled by sampling signal SP1 will be inputted into the drain signal line 61. And if TFT72 
is turned on with the scanning signal G1, the drain signal D1 will be written in the holding 
circuit 1 1 0 of the display pixel P1 1 . 

[0058]At the time of this writing, the power supply voltage VDD supplied to two inverter 
circuits of the holding circuit 1 10 is set as minimum voltage (for example, 3V) required for 
the holding circuit 110 to hold data. For this reason, the on resistance of N channel type 
TFT of inverter INV2 shown in drawing 1 becomes high, and. Since the threshold of inverter 
INV1 falls, when the output node of inverter INV1 is the "H" level and it writes in the "H" 
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level of the drain signal D1 (= digital video signal S1 1), the degree of margin of writing 
improves. 

[0059]That is, since the voltage of the "H" level of the drain signal D1 (= digital video signal 
S1 1) can be dropped, power supply voltage of the drive circuit of drain driver 60 grade can 
be made low. Size of TFT72 which constitutes the pixel selection circuit 70 can also be 
made small. 

[0060]The signal held in this holding circuit 110 is inputted into the signal selection circuit 
120, the signal A or the signal B is chosen in this signal selection circuit 120, that selected 
signal is impressed to the display electrode 80, and that voltage is impressed to the liquid 
crystal 21 . In this way, by scanning from the gate signal line 51 to the gate signal line 51 of 
a final line, the writing for one screen (1 field period) is completed. 
[0061]Then, the display (display of a still picture) based on the data held in the holding 
circuit 110 is performed. And according to the terminate signal Vend of a write-in period, the 
booster circuit 95 operates and pressure up of the power supply voltage VDD supplied to 
the holding circuit 1 10 is carried out. As for the power supply voltage VDD, at this time, it is 
preferred to carry out pressure up to voltage higher than the voltage which applied the 
threshold voltage (Vt) of TFT121,122 to the highest voltage of the signals A and B. 
[0062]Thereby, since the signals A and B are supplied to the display electrode 80 by 
TFT121,122, without carrying out a level fall, the display of good image quality can be 
obtained. 

[0063]At the time of this digital display mode, the feed voltage of the gate driver 50, the 
drain driver 60, and external LSI91 for a panel drive is suspended, and those drives are 
stopped. The voltage VDD and VSS is always supplied to the holding circuit 110, and it 
drives, and counter electrode voltage is supplied to the counterelectrode 32, and each 
signals A and B are supplied to the selection circuitry 120. 

[0064]Namely, VDD for driving this holding circuit and VSS are supplied to the holding 
circuit 110, It is only impressing the counter electrode voltage VCOM (signal A) to a 
counterelectrode, impressing the voltage of the same potential as the counterelectrode 32 
to the signal A, and impressing the volts alternating current (for example, 60 Hz) for driving 
a liquid crystal to the signal B, when the liquid crystal display panel's 100 is a no Moray 
white (NW). By doing so, one screen can be held and it can display as a still picture. It is in 
the state where voltage is not impressed to other gate driver 50, drain driver 60, and 
external LSI91. 

[0065]When "H (high)" is inputted into the drain signal line 61 with a digital video signal in 
the holding circuit 1 10 at this time, Since "L" will be inputted into the 1st TFT121 in the 
signal selection circuit 120, the 1st TFT121 becomes off, and since "H" will be inputted into 
the 2nd TFT122 of another side, the 2nd TFT122 becomes one. 
[0066]lf it does so, the signal B will be chosen and the voltage of the signal B will be 
impressed to a liquid crystal. That is, since the volts alternating current of the signal B is 
impressed and a liquid crystal rises by an electric field, in the display panel of NW, it is 
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observable as a black display as a display. 

[0067]When "L" is inputted into the drain signal line 61 with a digital video signal in the 
holding circuit 110, Since "H" will be inputted into the 1st TFT121 in the signal selection 
circuit 120, the 1st TFT121 becomes one, and since "L" will be inputted into the 2nd 
TFT122 of another side, the 2nd TFT122 becomes OFF. 

[0068]lf it does so, the signal A will be chosen and the voltage of the signal A will be 
impressed to a liquid crystal. That is, since the same voltage as the counterelectrode 32 is 
impressed, an electric field does not occur, but since a liquid crystal does not rise, as a 
display, it is observable [ liquid crystal ] in the display panel of NW as a white display. 
[0069]Thus, in that case, although it can display as a still picture by writing in one screen 
and holding it, since the drive of each driver 50 and 60 and LSI91 is suspended, low power 
consumption can be carried out that much. 

[0070]As mentioned above, according to the embodiment of this invention, it can respond to 
a full color cine mode display (in the case of analog display mode), and two kinds of 
displays called a digital gradation display (in the case of digital display mode) with the one 
liquid crystal display panel 100. The malfunction at the time of the writing of the holding 
circuit 110 can be prevented, and the detailed layout of low power consumption and a pixel 
is attained. 

[0071]Although the above-mentioned embodiment explained analog display mode and 
digital display mode about the selectable display, this invention can write in a digital video 
signal, can be provided with the circuit 110 to hold, and can apply it to the display which 
performs image display according to the holding signal widely. 
[0072]As for especially the display of this invention, it is preferred to apply to a high- 
reflective-liquid-crystal display also in a liquid crystal display. Then, it explains, referring to 
drawing 5 for the device structure of this high-reflective-liquid-crystal display. 
[0073]As shown in drawing 5 , polycrystalline silicon is comprised on one insulating 
substrate 10, the gate dielectric film 12 is formed on the island-ized semiconductor layer 11, 
it is the upper part of the semiconductor layer 1 1 , and the gate electrode 13 is formed on 
the gate dielectric film 12. 

[0074]The sauce 11s and the drain 1 1d are formed in the lower layer semiconductor layer 
11 located in the both sides of the gate electrode 13. The interlayer insulation film 14 is 
deposited on the gate electrode 13 and the gate dielectric film 12, The contact hole 15 is 
formed in the position corresponding to the drain 11d, and the position corresponding to the 
sauce 11s, The drain 1 1d is connected to the drain electrode 16 via the contact hole 15, 
and the sauce 11s also passes the contact hole 18 established in the flattening insulator 
layer 17 provided on the interlayer insulation film 14, and is connected to the display 
electrode 19. 

[0075]Each display electrode 19 formed on the flattening insulator layer 17 comprises 
reflection materials, such as aluminum (aluminum). On each display electrode 19 and the 
flattening insulator layer 17, the orienting film 20 which comprises the polyimide etc. which 
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carry out orientation of the liquid crystal 21 is formed. 

[0076]the insulating substrate 30 top of another side - red (R) and green - (G) and blue — 
the counterelectrode 32 which comprises transparent conductive films which assume each 
color of (B), such as the light filter 31 and ITO (Indium Tin Oxide), and the orienting film 33 
which carries out orientation of the liquid crystal 21 are formed in order. When not 
considering it as a colored presentation, the light filter 31 is unnecessary. 
[0077]ln this way, the circumference of the insulating substrates 10 and 30 of the formed 
couple is pasted up by an adhesive sealant, the opening formed of it is filled up with the 
liquid crystal 21, and a high-reflective-liquid-crystal display is completed. 
[0078]As a figure middle point line arrow shows, it enters sequentially from the counter 
electrode substrate 30, it can be reflected by the display electrode 19, the outdoor daylight 
which entered from the observer 1 side can be emitted to the observer 1 side, and the 
observer 1 can observe a display. 

[0079]Thus, a high-reflective-liquid-crystal display is a method which reflects outdoor 
daylight and observes a display, and in order that there may be no necessity of using what 
is called a back light for an opposite hand the observer side, like a transmission type liquid 
crystal display, it does not need the electric power for making the back light turn on. 
Therefore, it is preferred that it is the high-reflective-liquid-crystal display which fitted 
electrical-power-consumption-saving-ization by back light needlessness as a display of this 
invention. 

[0080]ln an above-mentioned embodiment, although the case where counter electrode 
voltage and the voltage of the signals A and B were being impressed was shown at all the 
dot scan periods of one screen, this invention is not limited to it and does not need to 
impress each of such voltage in this period. 

[0081]ln an above-mentioned embodiment, in digital display mode, although the case 
where a 1-bit digital data signal was inputted was explained, it is not limited to it and this 
invention can be applied also in the case of a digital data signal [ two or more bits ]. 
[0082]Multi-tone can be displayed by doing so. It is necessary to make it the number of the 
holding circuits and signal selection circuits according to the number of bits to input in that 
case. 

[0083]ln an above-mentioned embodiment, although the case where a still picture was 
displayed on some liquid crystal display panels was explained, this application is not limited 
to it, is possible also for displaying a still picture on all the display pixels, and does so the 
characteristic effect of the invention in this application. 

[0084]ln an above-mentioned embodiment, although the case of the high-reflective-liquid- 
crystal display was explained, it can use also for a transmission type liquid crystal display 
by arranging a transparent electrode within 1 pixel to TFT, a holding circuit, a signal 
selection circuit, and the field except signal wiring. Also when it uses for a transmission type 
liquid crystal display, after displaying one screen, reduction of the power consumption of 
the part can be aimed at by suspending the feed voltage of the gate driver 50, the drain 
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driver 60, and external LSI91 for a panel drive. 

[0085]Next, the display concerning a 2nd embodiment of this invention is explained. The 
circuitry figure at the time of applying the display of this invention to EL 
(electroluminescence) display is shown in drawing 6 . Pixel selection TFT72 is arranged 
near the intersection of the gate signal line 51 and the drain signal line 61 , and the sauce of 
TFT72 is connected to the holding circuit 110. The holding circuit 1 10 is constituted by two 
inverter circuit INV1 by which positive feedback was carried out, and INV2. 
[0086]And the output of the holding circuit 1 10 is impressed to the gate of N channel type 
TFT125 for EL drives. The sauce of TFT for EL drives is connected to voltage source VA, 
and the drain is connected to the anode of the organic EL device 22. Bias of the cathode 33 
of the organic EL device 22 is carried out to the common voltage VCOM. 
[0087]Here, the digital image data from the drain signal line 61 is written in the holding 
circuit 110 like an above-mentioned embodiment. Here, the power supply voltage VDD 
supplied to two inverter circuits which constitute the holding circuit 110 is set as minimum 
voltage (for example, 3V) required for the holding circuit 110 to hold data during a data 
writing period. 

[0088]comparatively low [ considering the case where "H" is outputted from the holding 
circuit 110 now, ] in the gate of TFT125 for EL drives - voltage (for example, 3V) is carried 
out. Here, by adjusting the threshold of TFT125 for EL drives, the organic EL device 22 is in 
an OFF state or a high resistance state, and it is assumed that the light is put out. 
[0089]And about the period which performs the display (display of a still picture) based on 
the data held in the holding circuit 110, pressure up of the power supply voltage VDD is 
carried out to high tension after the end of a data writing period. Then, the voltage of the 
gate of TFT125 for EL drives also becomes high. Therefore, when the bias more than VF is 
added to the anode of the organic EL device 22, it will be in an ON state and comes to 
switch on the light. 

[0090]Therefore, according to the EL display of composition of having mentioned above, it 
is that the power supply voltage VDD is set up low during a data writing period, Like the 
embodiment mentioned above, by both making possible pressure up of the low power 
consumption of the power supply voltage VDD after a write end, an organic EL device lights 
up and a good light-emitting display is obtained. 
[0091] 

[Effect of the lnvention]ln the display which equipped each display pixel with the holding 
circuit for holding digital image data according to the display of this invention, Since the 
power supply voltage supplied to a holding circuit was written in, it sometimes set up low 
and it has set up highly at the time of the display after writing, the erroneous write of the 
data to the holding circuit concerned is prevented, and low power consumption can be 
attained. 

[0092]According to the display of this invention, since a pixel selection element can be 
made small, it becomes possible to perform the detailed layout of a pixel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a circuitry figure of the liquid crystal display concerning a 1st embodiment of 
this invention. 

[Drawing 2] lt is a circuitry figure of the booster circuit concerning a 1st embodiment of this 
invention. 

[Drawing 3] lt is a circuitry figure of the switch circuit of the video signal concerning a 1st 
embodiment of this invention. 

[Drawing 4] lt is a timing diagram of the liquid crystal display concerning a 1st embodiment 
of this invention. 

[Drawing 5] lt is a sectional view of a high-reflective-liquid-crystal display. 

[Drawing 6] lt is a circuitry figure of the EL display concerning a 2nd embodiment of this 

invention. 

[Drawing 7] lt is a circuitry figure of the liquid crystal display concerning a conventional 
example. 

[Drawing 8] They are other circuitry figures of the liquid crystal display concerning a 
conventional example. 

[Drawing 9] lt is a circuit diagram for explaining the problem of the liquid crystal display 

concerning a conventional example. 

[Description of Notations] 

10 Insulating substrate 

1 3 Gate electrode 

21 Liquid crystal 

40 Circuit selection circuitry 

43 Circuit selection circuitry 

50 Gate driver 

51 Gate signal line 

60 Drain driver 

61 Drain signal line 
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70 Pixel selection circuit 

85 Auxiliary capacity 

95 Booster circuit 

110 Holding circuit 

120 Signal selection circuit 
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DRAWINGS 



[Drawing 11 
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[Drawing 21 
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[Drawing 9] 
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